Phorbol ester stimulates progesterone production by isolated bovine luteal cells.
The tumor promoter, phorbol 12-myristate-13-acetate (PMA), is known to modulate the response of several steroidogenic tissues presumably by activating a Ca++- and phospholipid-dependent protein kinase (protein kinase C). The presence of this kinase has been demonstrated in bovine corpus luteum, although its role in steroidogenesis by these cells is unknown. We report here the effects of PMA on progesterone production by the enzymically dispersed bovine luteal cells in vitro. PMA (1-50 nM) produced a dose- and time-related increase in progesterone production by the luteal cells. The maximum stimulation was achieved with 10 nM PMA. Higher concentrations of PMA led to a decline of steroidogenesis close to the basal level. A nonpromoting derivative, 4 alpha-phorbol 12,13-didecanoate had no effect. The PMA-induced stimulation of progesterone production was not associated with a change in the cAMP level. PMA added together with suboptimal doses of human CG, 8Br-cAMP, cholera toxin, or forskolin significantly increased the amount of progesterone produced. PMA as well as human CG-induced steroidogenesis was sensitive to cycloheximide inhibition. The conversion of exogenous pregnenolone or 25-hydroxycholesterol to progesterone was not altered by PMA. We conclude that PMA at nanomolar concentrations is able to stimulate progesterone production by bovine luteal cells and that the site of action of PMA is distal to the formation of cAMP but before the formation of pregnenolone. The observed effects of PMA in luteal cells are probably linked to its ability to activate protein kinase C, since a diacylglycerol could mimic the steroidogenic action of PMA.